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Tha present study explores accuracy and speed of

responses by the five-year—-old child to expanded and conjoined
sentences. The following factors were considered: {a) number of

- transformations,

{b) types of transformations, (¢) auxiliary-type

- sentence expansion and (d) type of query {those designed to elicit
responses which should reflect comprehension of syntax versus those
designed to elicit responses which should reflect comprehension of
.. Sentence meaning). Subjects were kindergartners from the American.
"English speech community of L,os Angeles. Since psycholinguistic
‘literature suggested that number of transformations might reflect
comprehension difficulty, the conjoined sentences used in the
experiment were arranged according to-the number of operations or
transformations they exhibited..Results of the experiment showed,

however, that number of transformations was not-'a useful predictor of

3;h2jspeed'or;aqcugacy'cfgtbéj;hi;a‘s{respénééSﬂté”thé;typesﬂDf
sentences used. Sentence expansion .was also not considered .

ype seemed to be pertinent to locating
~this factor could be .
;study. This document was.

n. sentence comprehension, but it was not
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THE FIVE-YEAR-OLD'S COMPREHENSION OF
EXPANDED AND TRANSFORMED CONJOINED SENTENCES

Evelyn Halch, Jeffrey Sheff, Diana Chastain

Language studies using children as Ss tend to be of two types: (a)

those in which structures are elicited to test the child's production of

rules of grammar, and (b) those where non-verbal responses to structures

are elicited to test his comprehension of structures, ‘While rule = -

production responses (Berko, 1958) are subject to linguistic performance

factors, comprehension response studies (Luria, 1959; Gleitman, et al

1966; Olds, 1968) attempt to get at linguistic competence by observing

béhaviaralrESPDnses.tc*thg.sentenge:stimulusg-.The'childis,ﬁétfrEquiféd-_’
© to produce the sentence himself, . .

A nunber of these studies either predicate hypotheses upon or discuss

- results in tems of transfornational gramar. Thus, Klima & Bellugi =
. (1967) described; :hild?é}gramma:,in?théifarm“ef'phfése-'truéfuré'ka?e;“v1;;;j<;




The conclusions drawn by Dennis and by Menyuk appear consistent
with those of earlier literature testing the "psychological reality"
of transformation grammar.

Miller (1962) suggested that, given human memory limitations, an
utterance must be recoded into some simplified form in order to be
stored and understood. This simplified form of the utterance was its
underlying kernel form plus a number of rules, or transformationms,
which, once applied to the kernel, would reproduce the original form.
Transformations (the rule operations) were seen as analogous to mental
work units. From this view stems the hypothesis that difficulty of
processing an utterance is directly proportional to the number of
transformations necessary to reduce the utterance to its underlying
kernel form.

A number of studies using adult Ss have sought to evaluate the
Miller hypothesis (Miller & McKean, l964 Mehler, 1963; Gough, 1966;
Savin & Perchonock, 1965). The findings lend support to but do not
unequivocally establish the notion that transformational rules are
representative of mental operations. TFour lines of argument regarding
such studies and their findings may be discerned.

First, a study by Hepler (1967) suggested that number of trans-
formations per se could not be used as-predictor regarding tha
orrectness or latency of responses.

0

Second, if number of transformations is indeed one of the critical
factors underlYing prediction of sentence difficulty, it clearly is not
a sufficient factor. A number of studies have cited non—traﬁsfarmatlcnal
 factors to account for the fact that utterances -with the same numbei
‘of transformations are not always processed with equal dlfflgulty
(Slobin, 1966; Gough 1966 Clark & Clafk 1968) Y S .

A ‘Third, many of the transformatlon rules are not one—steP rules. =
The method for: determlnln*rthe number .of - operaticns involved in a-
transfarmatian Dr set Qf -ansformations r "alns unclear.3 Fgr example,

. “sentence s , z

to.ithe: yes nc '” s




following factors were considered: (a) number of transformations,

(b) type(s) of transformation, (c) auxiliary-type sentence expansion,
and (d) type of query-—-those eliciting responses which should reflect
comprehension of syntax versus those eliciting responses which should
reflect extralinguistic competence (comprehension of sentence meaning).

METHOD

Subjects. Serving as subjects were 160 5-year-old prereaders from
the American English speech community of Los Angeles County.  Each S
was tested individually in a single 10-minute session.

Materizis. The 16 sentence types illustrating conjoined sentences
which were used in the study are illustrated in Table 1. The sentences
are all variants of the conjoined sentence Subject-Verb-Object + Subject=
Verb-Object. The Subject—VErb—Dbject form was chosen since it is
thought to be the most commonly used sentence pattern of Kindergarten
children (0'Donnell, et al 1967). The area of linguistic interest in
each case is the second glause, since it is here that the transformation
occurs. Therefore, it is here that any comprehension difficulty of
the syntax should occur. The sentences can be descéribed according
to the changes in number of Qpélatloﬂs or transformations that the

second clause undergoes, as follows:

QEerggigns.

1. ccnjunctlcn : :
' "John ate a sa:nw1ch and Mary ate a hctdcg.

2;r'cgn3unct1pn + verb dElEtlDH -
"John ate a sandw1ﬂh aﬁd Mary a hotdog,

'CDﬂjUﬁEtLOn + neg R ‘ R
2 "John didn t eat’ a san chh"*d”MaryAdldn t eat a hatdegir,f

:3;7 c@njunctlon + GBJECt d313tlgnr+>d0%f3pl§§em2ﬂt

 ["Jahn didn’! t eat ‘a:sandwich but: Mary did." o

v:canjunction + verb deletlon +:. negf




wocee oo bR ETHR L T TR

*A3el PIP I0uU YOIMpUBS B IBO I UPIP WYop ZH Mmz + qw + oamm +_u nncu
*131ITD U0 JBD C :
3,UpTp A1l puB YOTMpUBS B JBS 3 ,UPIpP uyop TH cpm + ﬁmﬁxaw + mmz + cv + @ﬁMmscu
*Laey pIp
I2]1T3U pUB UDTAPUBS B B3 03 2ARY 3, UPIp uyor 9
*ISYITO 3, UpTPp
£1Bl pue YOIMpUBS ® 13 03 SARY I UPIpP uyop 19
*A3el PIpP OS puP YOTMpURS B JBD 03 pBY Uyor - zd
*003 pIp 4iBl] pue YOTMpUES B 1B3 O3 peY uyor 14
Axepw IR ST
PTIp 19yiTeu pue {oImpues ® JB9 3, UpTp uyor (41 ToU/T3 + SoN +
_u.H,@EHH,,.,__”@ v , :
3,UpIp AIBW puUP YOTApUES ¥ 3®D 3, UPTP WYl X1 ToU/T9 4 mmaf+
*£1el pIp OS pue YOoTMpuEs B 33e uyor Za d@xqau +
*003 PIp 4Bl pue YoTMpues e a1e uyop Ta vquOOﬂm+
*3,UpIp LIl 3Ing yoimpues e s3I Wyop [44) 3oN +
*PTP L1Ey 3nq yolapues B 383 3,UpIp Uyor 10 o
*Soptoy e AA@H 10U UYITMpUBS B JBS 3, UPIp UUO[L A |
*3opaoy ® 3ED
3,UpTp LIB[ puB YOITMPUES ® IBD 3 ,UPIp Uyof 19
*3opjoy B Aael pue yodImpues ® aje uyop v -
*3opjoy v 93e ALXB[ pue YoIMmpues B 3j3e uyop v
SNINWI3g Taquny uoT3RwIO; ST :
SNTNWL3g R

SOTISTIDIIBIARYD) SNINUILS

:1 Apn1g uotsusysadmon wuﬂuaswmﬁ«

T 219e]

=

§
3
H
;
;

E\.



5. conjunetion + object deletion + do replacement + nepg + either
"John didn't eat a sandwich and neither did Mary."
"John didn't eat a sandwich and Mary didn't either.

canjunctlon + do replacement + neg + either + Pro abj replacement
"John didn't eat a sandwich and Mary didn't eat one either."

Twenty topical variants of each of 16 sentence types shown in
Table 1 were used. Vocabulary was taken from the Rinsland (1945) 1list
and checked at Levels 1 and 2 of the list of Dale, et al (1963). The
A, versions of these 20 sets are presented in Table 2. The Ay version
was then rewritten for all 16 sentence types of Table 1. The content
words of the 16 sentence types thus obtained do not vary across the

materials sample.

Design. The first member of each of the A-H pairs illustrated
in Table 1; will be denoted P;; the second, P,. Two types of query
were used: (a) Qp--"What did Subject 2 do?"—=wh1ch queried under-
standing of a transformation and (b) Q2--"Tell me about Subject 1
and Subject 2"--which queried understanding of the sentence.

Ss were assigned in the order of release from their classroom
to one of eight”gr@ups'fA'through’H corresponding to the sentence
pair code of Table 1) and to one of two presentation orders--0; or Oj.
Each S responded to four sets of 'sentence + query" stimuli, each set
canta;nlng five stimuli. Sets were as follows: P10Q31, P1Q2, PEQl! 7
P2Q2. Sets by orders are presented in Table 3.  Half the Ss responded
to 20 Stlmull in one order* half in the other. - : :

. Procedure Prlor to testlng, eaLh S was given a short training
session to ‘provide him with- instruction on ‘the nature of the task
requ1red ‘and  to help him ‘adapt to the. experimental s:tuatlon (see
appendix Materlals for -the; tralnlng session were-selected to shape.
the S to attend to- ‘the" questlons ‘to be used Feedback'as to the .

' ccrrectness of each respgnse was given in the practlce perlad only.
.. Using thlS procédure ‘it-was pcss;bla to-attune the- great majority of
'the Ss to tgi task ,f ='11,_11'13 to,vrcperly answer: the -practice- sentenceS ‘”
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. The milkman bought a car and the famer bought a boat.

_ Jane went to chutch and Betty v

Table 2

Versions of A; Sentence Type
Father put on a shoe and the teacher put on a hat.
Mary found a bicycle and Betty found a dollar.
Bobby ate an egg and Mary ate some bread.
The girl played a drum and the boy played the piano.
Grandma bought a chair and mother bought a table.
The baby took a cup and mama took a bowl.
Mary washed a wagon and Bobby washed the bicycle.
The teacher found a pencil and the child found the chalk.
John opened a basket and Mary operied the box.
The girl Eattgd a fabbit and the buy patted therharsei
John carried a broom and Billy carried the béx;
Billy watched a bird and Sally watchgd a kite,
Ihé“;cwbcy'chééad é béargand the huﬁtér chaséd aﬁlieﬁ;
Thesré;»aﬁé a édckié}éﬁd;tﬁé;moﬁsé"ate;t£é bfééd;

thnffixéd’the:féncé'an& Bi11ﬁfi2eﬁVEhé_hqﬁééi;;ii :




Table 3

Stimulus Sets and Orders

Sentence

Numbe P1PQ 0,PQ

T
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Both stimulus and S's cesponse were recorded on tape. While data
were taken dlrectly from the tape for sccring, remarks noted by the
E were also taken into account. It was found that the training and

testlng session took approximately 10 minutes per S with a brief
pause of less than a minute between practice and tesc sessions.

Scoring. Latency and aecuracy measures were thalnedufgr'each
response. Each accurate response was given a value of 1. Since -
each S received five sentences for each condition for his group, ‘his:

score ranged from O to 5 (proportion correct - 0, .2, .4, .6, .8, 1)

for each condition. Latencies were measured to the nearest tenth
second from the tape recording, and the average latency for correct
responses under each condition was recorded for each subJect.

RESULTS AND DTSCUSSTON

Numkggrgf transfcrmatlons. S;nce the llterature sugges;ed that

,number of transformations. might reflect comprehension difflculty,
the sentence types were arranged accardlng to number of - operatlons -
(ranging from 1 to 5). Mean correct responses for each of these five

levels (Table 4) suggest that number of . OPEratlons or transfarmat;ons '

per se is not a useful measure- of stlmulus dlff;culty.‘ In fact, for :
‘the responses sought by '"Tell me about Subject 1 and Subject 2" (Qg)i o
Ss performed best on 5-scale transfarmatlon senténces -and . responded :
‘more quickly to them than to 1 or 2—scale types. It appears unllkely'
‘then that number Df Dpefaticns alone tells usg much abaut sentence

diffchlty.'

TRANSFORMATIDN TYPES
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Table 4

Summary Table of Mean Proportion Correct and Geometric Mean Latency

Number of ' Sentence Latency

Operations

: Q1 Q2 Q1 Q2
1 Al .88 .34 1.01 1.92
2 A2 .64 .20 - 1.39 2,13

2 B1 .88 .32 1

o

=t
] »

n
W
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affirmative] with Type B [negative]).

Lo |

One might have predicted that responses to Qj queries would not
e different for affirmative and negative sentences because the

quest;gn contained the negative "What didn't Subj. 2 do?" 1If this
were the explanation, then responses to Qg queries might still have
differed,; since the question in this case was affirmative--'"Tell me
about Subj. 1 and Subj. 2." However, the Query x Negation interactions
were non-significant, indicating that negatlcn is 1nefféct1ve for
either type of query. :

The response Sentence Types F and G were longer than Sentence
Types D and E, with increased length effected through expansion. The
object was to increase task magnitude without increasing transformational
complexity. Expansion effects for Types D and E (nonexpanded) vs:
Types F and G (expanded) also were nonsignificant, and interpretation
of this finding is that the level of expansion employed was not
sufficient to achlave a rellable increase in task magnitude.

A 51gn1f1cant 3—way 1nteractlan 1nvolv1ng sentence negation did’
Dccur, [F(1,76) = 10.05, p<.01]. In Qs5 Ss gave more correct responses
to expanded afflrmatlve sentences (Group F) than to _expanded negative
sentences (Graup G). This was reversed in Ql, with sllghtly better
responses to expanded negatlve sentencas (sae Table 5) A poss;ble
‘explanation is ‘that ‘length of response rEqulred in Qz rather than
negation itself m;ght be: respgn51bla for the 1nteraction.' This
1nteractlon is dlSéUSSEd in more detail under Santenae Expan51an belaw.l

Ihe latency data is presented iﬁ Tables 7 andHSf: The analys;s
”gf varlance shcws ﬁegatian to be -a non=51gn1f1cantivarlableir Therel
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Table 5

Mean Proportion Correct Responses,
Sentence Types D, E, F, G.

1* (normal S-V order) 2 (reversed SEV order)
Non—expanded
Q1 Q2 , Q1 Q2
D (affirmative) .93 1 .74 - .80 .65
E .89 .85 .85 .82
. A Expanded 7 -

F .84 .85 76 | ls1
G .91 .83 .88 | .68 .
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Table 7
Geometric Mean Latency (Sec.),
Sentence Types D, E, F, G.
2 (reverse
7 S=V order)
| @ u @

D (affirmative) ~  1.05 = 1,01 - 1.09  1.05 S

E (negative) .91

F (affirma

ve) .92 .8 .9 .8 .

: : ’ G (negative) o 77 .90 5

(Se§
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The data are presented in Table 5. The Subject-Verb order
variable proved to be statistically significant [F(1,76) 24,91,
D< 01] Se geve ennsietently more eeeurete reeponees te sentences

Subject-Verb Verb-Subject
.+..and X did too - «...and so did X
«s.eand X did 't ei ther 7 +++sand neither did X

Better performance was obtained for subject-verb order both for
affirmative and negative sentences; no significant interaction was
obtained. Expanding the utterance had no appreciable effeet Ss
etlll responded better to the eubjeetsverb arder.

Greater accuracy of subjeetéverb order reepnneee can be attributed
to higher frequency of this order in sentence statements. However,
did, the verb form replacement in these exemplee, prcbebly precedes
the subject noun more often. (in all Yee/nn questions and in information
r_queetlene) than it follows _the eubjeet (in ‘emphatic eenteneee) One
" might claim that X did too is the transformation and that. so did X
'is an optional alternative transformation applied to X did - tcu and

,_therefnre more- diffieult then the form frem Whlch it is nbtelned

',Sengeneeive,cnneti;nent Negetien;_j
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psychological reality of the transformation as a mental word element,

one must contend that deletion will make the sentence more difficult.

The deletion data are presented in Table 6. The deletion main
effect was statistically significant [F(1,38) = 37.95, p<.01]. Ss gave
fewer correct responses to sentences in which the id dentical verb had.
been deleted from the second clause ("John found a nickel and Bill -
(found,- a dime."). The poorer performance can be accounted for on
the basis of the transformation. Perhaps owing to its greater
_transformational complexity, the deleted verb structure is less

frequently used, both in oral and written English, It'is also probable
that deletion takes place more frequently in sentences which include
both the direct and indirect object than in those with just a direct.
object. Ss might have responded better to sentences containing deletion
if such sentences as "John gave Mary a nickel and Bill a dime' had been
used. However, the decision t D keep all sentences in. the subject + verb
+ object plus subject + verb + object pattern precluded testing this
possibility. ‘ -

‘The interaction between deletion and. resPanse type was also
SLgnlflcant [F(1,38) = 5.06, B<. 05) Deletion yielded- Jess accurate
responses to Ql than Q2. It is pDSSlbla that, since. responses were
.-generally poorer on.all Qp tasks, there is a "floor' effect’ on Q2.

That is,; since Q2 is already lcwer,,deletian dces not. have as much
chancé tc Jlower -the’ ‘scores. - : : : SRR ERE -

.~ The. latency data (Table 8) also. show the deletlon variable to
be stat;stlcallyw,1gn1f1cant, [F(l 38)r :21;ﬁ97
data do not reflect the deletlo -reg in

?fcorrectness measure abave

 'assumptiDn,,fQ




Table 11

Mean Proportion Correct Responses,
Sentence Types E2, Hj.

"Ep ('and neither') .85 .82

Ho ("nor") o - .80 .69
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sentence length. Secondly, the query for response 1 contained the

"had to" ("What did Subj. 2 have to do?"). It is interesting that most
S5s simply ignored the "had to" if they processed. it at all. Slobin
(1967) and others have commented on this type of phenomenon in .
imitation task response of younger children. The great magority of

Ss in this study did not include "have to" in their responses and-such

responses were counted as correct. This was more often true in response.

to Q; than in response to Q;. For example, in résponse to the sentence
"Fatﬁer didn't have to catch a snake and Bill didn't either," and the
instructions '""Tell me about father and Bill," the ch;ld would reply,
"They didn't catch a snake," or "Father and Bill didn't catch a snake,"
but it may not have been so clear to the child whether or not "had to"
also refar'éd to Subj. 2. - : o

Respansngypg

Two questions were used to elicit respanses in the Study. The
first tested compreh2351an of the transformations involved. ' Since the
transformations accurred in the second clause of the: sentence (A -
found a Y and so-did B, and B did too, but B didn' t, ‘etc.),; the first
response was elicited | by the questlonA"What did B (Subject 2) do?"
_Another query, Q2= ‘was chosen ‘because it was feltftha 1) Ql canta;med

‘a question transfarmat;on Whlch ‘might be as difficult as’ any . .
transformation in the- stlmulus sentence," and ‘b) we were?;nterested in.
the. erfect of the- transfgrmatians on theigomprehen31an"f tatal Sentence
- meaning. . Q,. stated:. '"Tell me’ abaﬁtiSubgect 1;'nd Subgect
‘,’interastedrlﬂ whether{accuracy and( “respi :

‘,cans1ste t1y T
',thcsebqueriedfby
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measures, each supporting the validity of the other. The major
dlfferenee eppeare in the three—way 1ntereetion (Table 7) af Expansinn

fer the ccrrectnees measure but net fer the leteney measure.

fCQNCLUSIQNS

The data showed that. number of transfcrmetlone as - descrlbed was
not a useful predictor of speed or accuracy of the klndergerten child's
response to sentence samples concerned with secondary conjunction. In
looking at types of transformatlons, the difference between subject-
verb orders and the deletion vs non-deletion transformations were
statistically significant. However, the difference between affirmative
and negative sentence types ‘as well as the difference between sentence

~and constituent negatlen did not reaeh statlstlcel slgﬂlfleance.

. Hence, whlle t:eneformeticn type eeeme to be pe i' nt t 1o at;ng
preblem areas of dlffleulty in sentence: cempfehen51cn, it is not clear
‘how much one can generalize from: these data. - Rever31ng eubject—verb
order increased ‘sentence difficulty for beh'affirmatlve‘and negatlve L
eentenees.i It ‘seems eleer thet thie"is»the effect of the transfcrmetion,

’cauee»thle difference
_.order ehenge
Jredundancy)r

‘7f;nvolved.
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APPENDIX 7

Instructions 7
I'm iéiﬁg'tc_ say some thlngs to you. 7

some questions. VSQ you listen carefully. - B

2. Mary bought a dress.
'~What,did Mary dc?f .

3. Sally dldn t find an apple.
: What dld”'t Sally dc:" '

Babby apened the daor-J o g
Tell me abnut Bobby. ;
(If tha chlld beglns tc dascrlbe

e

B ,by,rstgp hlm by asklﬂg
:..Babby cpened the dcgr...
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